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ML LR “BHY Mk, FE54F AP AHHAALRNEST
BEEEARRILE. EEEAZEANRANELHARTY, ERRZRBEL
MFRUEGENIL, FTIBTHAFHZAMROEAEEZIAGAEKEZ, B
mAERT. BARE. TEBER, HENABFUARZFETRFELARA A
JiEE A,

AFITENBHEEOEIRBLE»RET, FHGITHNXE THER, 4
Moy EF T FEMLAR.

§1L.1 & X &

AR . BRI THE MRS R R, e A H AL
BIEMZ PR ERS IV ANFR A E BRI SNBE. W
14 B 5 10 L A5 02 B AT R ST R IR B0 b B SR T A

—. ¥

EXLL1 & FRAKEG—ASHERKSTFE £ F £ TFTHAR K
Aok RN, PFPEERARGELST (S ERAR)MEF £, 04
F 2 808,

Bl1.1.1 DAEEHEBNES Q, 2L HMES R EAKEHMES C
PR, (A BES Z R RB.

Bl1L1.2 $EQ(3) =1la+bB3|a, be QI 5HEQ(/-1)=a+
by -1]a,beQl ¥ R¥, HHEZGI) =la+b3|a, beZ} REFIH.

“.EmMSEEES
Woa,a,,,a, BRI F o8, HE

a +a, + +a, = > a,
k=1



Ko X5 08fR “Ems" 5 “ERS".
AT LAUER], 7EROE F hiEmMS A LT SR

(1) ATHRHE: a > e, = > (aq,);
(2) AMHE: D (ap +b) = > ap + D by

n n m
0=3 Sa,
=1 j=1 i=1

J

(3) AHpE: Y

=, EEAER

B SORHC B, 3 [ B2 AP AR E TR (). ). Sylvester) T 1850 4 1 Ju it i
matrix — 1) , [ 9 [E 0% G (Cayley ) B Fo b 56 BE A — D S B B0 5
IMVARFSY, 4 th T BUAEIE A — R A5 X, DT AN Ol S A 18 A B 57

5181 R, o WEALRERAR B RS N T &

et D' Yeik e
i 94 93 95 91
Z 90 95 95 94
(] 98 91 93 90
94 93 95 91
M2, BFE 90 95 95 94 |k H KRBT ix = fi[6] 2 U iR A2 ) ) K % ik
98 91 93 90

1.5

ENX1.1.2 WEHRF P mxn M a‘j(i=1,2,~-',m;j=1,2,---,n) F-3:4
MEHRFHRO mATn IEHBREHFRAF EmiTn sl (HF)ESE, H
#omxn R, T

a, ap a,

@y Ay a
A=la,),.. % A= .

a a a

ml m2 mn

EFathAEEAGE i FRjALE(=1,2,,m;j=1,2,-,n).



§1.1 EAXx#HA 3

Fid EREFHAERXTFEER, HTEMWETRE/NGFECT A
BF R,

M. JLERRHAER

EX1.1.3 HAR—/Nmxn4EHE,

(1) ZANAELHFEH(LHK), WHAALER(SERK);
(2) 2AMAELAER, WHAHEBERE, 240,,,, &O0;
(3) AA=[a,],.., [ -aq,], HEEAHGERE, 24 -A4;
(4) ZTm=18, #kA=[a,a,, ..,0, ] 41TEE, XnBTEAE;

a,
(5) Bn=lo, A=| |AFEE, &mBIEE;

a

m

(6) Em=nbt, HAAnHEE(RnAE), THALLEARLET
AOREAAER A HERRLE;

(7)) EnBr7HBAY, BEAESALTHF(REF)HALELHAH0, B
a,=0(i>j(&i<j),i,j =1,2,,n), WA HE(HT)=ZAEERE;

(8) EnHr7HBAPY, BRTEMNEINAKXLGOAEIGEALE LA
0, B a;=0, (i#j,i,j =1,2,,n), Wi A ANBERE, 4

A =diagl k, k), k],

Ebk=a,(i=1,2,-,n)#HAhAAAL;

(9) EAnBrxiAEEAf, ZEHFAALYNF Ta, NKAAHEER;
A%k, Sa=18, FRASn hRMUERE, tHEA=E,, 3 A=E.

BRAERERI A B, A5 v BT i ie 4 R I 24 48 S5

#%31.1

AL EH: MEQ(V/-1)={a+b/—1|a, beQ | HEH, HEEZZ) =la+
by3 |a, beZ| REKHE.

A2 JEH . (EFTRUBER R RS £ 4.

A3 EBR: EEMS WA Y Y, = Y Y a,

i=t j=i FET

Ad B F ERREBLAEZ 0, A
AS. ZAEMMEMBE. WAL EI AL T Mk, SANHKRERE A



4 5% EE

S B F A e R, AT AR, BERE T A R, wERET
BB SHEMES L, 0ES -1, FREEBES, WX T % ol R %
(R — RS 4 2 80 B0 A ) i P e 2 7 AT 6 40 AR 150

Bl iEHI: B% Q(V2,/3) =la +by2+c3+d\6|a,b,c,d e QI REH.

B2. GEW]: A BEUER N, BT fo] BB A A RO

B3. WA n Y i WE A =[a, ], B 7N ML (BIMA L f B & F AL bt %
SR TCE 2R 0, WhHE A 70K BT 2 1 &1

BA. B S X REROAS AT, ERGMT: FABZA. WRMKNA, HET
TBA: ZBAREPTBAFUSBA , F T BA; PIBAME T B, FIUBA: TRAFRAA. HHE: M
B35, FaM1 5, 1518 04 1R RER R % BARY TR B

§1.2 MEMEMEE

AR R R BT B B M Raa BB, i 2 vk AR
FENFRUEED THRFRAE TR (FHEERNAETR) NRESH
FAAE . S5H RN %R, BOMERFRERHETIHER a0 ER. &A1k
SHEBEMENME, ERERZH M.

—. EENEEEE

EX 121 Z2AHAEEGTHENHTEAE, NHEENLERER,
WwRAARAREREA=[a,],, . 5B=[b],. 9Lk HMF, Fa,=b,
(i=1,2,,m;j=1,2,---.n), AA4##H4E%AL BHE, 1&‘¢A-B.

b+1 2 4 -a

1 2
f1.2.1 &ﬁ%A=L i ﬂﬁﬁ%B: o5 )R

Roa,b,c B{HE.

B OKEX1.2.1 Hla=4-a, 1=b+1, H -1=c-2. B a=2, b=
0, c=1.

EX1.2.2 ##¥EHEA=[q,],.,.5B=[b],..,

(1) EEASBHMERZ A mxn %MK, 2tEA+B, ALH

a, +b, ay+b, - a,+b,
a, +b a,, +b o a, +b
21 21 2 2 2n 2n
A+B=[a,+b,] =
7 ijdmxn
a,, +b a,+b, - a, +b,

ml ml



§1.2 mrEmEE 5

2) MEEEBEANTFRA—AMNmxn4E, e kA, A

ka,, ka, - ka,

ka, — kay - ka,,
kA=[kaU]m”= ) ) )

ka, ka, - ka,

SEE G ik A B EEGRR(HAHR")RAAEENREEEH.
Fi k=18, (-DA=[-q,] = -A RHFEAKRERE, XH,
RIVay g SCHE [ 1) i i

a,-b, a,-b, - a,-b,

@y —b, ay-by - ay,-b,
A-B=A+(-B) = )

an m m2 = b a,,-b,

2 1 -sinl O
#1.2.2 HA=| T 5 0.2 8},

L -6 2 3 9

r 1 1 -sinl 10
B=| -2m 3 0.2 -8,

L -6 -3,2 -6 9}

oK 4 P 24 + B.

B oREN1.2.2H
5 3 -3sinl1 10
0 13 0.6 8 |.
-18 -2 0 27

Fie mEMBAERATLGEY, X TR mxa HFEA, B, C, Ka,
beF, HHEMAMEEWHE FIN\FzEHE:

(1) MEsc#Hm: A+B=B+A;

(2) 4468 (A+B) +C=A+(B+C);

(3) MEAFIT: A+0=4;

(4) MMEAMIT: A+(- A) =0

(5) BOoRfEFHE: 14=A;

(6) L EH: a(bA) =(ab)A;

(7) BFnBiE: a(A+B) =aA +aB;

(8) BENAELAE: (a+b)A =ad +bA.

2A +B =




6 % %K

WM EZ, B F E2bmxn SEHERGSE A F™" 35 T 5 M B 2 15 5 H
F L2t ss ] (L tkas Bl R Re S A B ).
2 3 -1 4 5
, B-
-2 5] [ 2 5 3

B1.2.3 ﬁA=[0 ] SRR S 24 +

3(2B -4X) =5B W44 X.

8 11
B KERAMTE 12X =24 +B. # X =24 +B) -—[2 1 13].
Z. EREmEE
WA WA &
Y1 =a,%; tapX, +a,;3%;,
{ (1.2.1)
Y2 T Ay %) +Apk; T ay%;,
%, =bt, +b,t,,
%, =iby by Fbogly s (1.2.2)
x5 =byt, +byty,
BR(L2.2)RAK(L.2.1), EA[BMNe, o, By, y, WEREEHR
¥y, =(a, b, +a,b, +a,by)t, +(a, b, +a,by, +ab,)t,
{ (1.2.3)

¥, = (ay by +ayby +ayby )t + (ayb, +ayb,, +ayby,)t,.
AEFGR(L2.3) R AR EFEREH(1.2.2), FEEEEFH(L.2.1)
Frfs, ROAEBE#HR(L2.1)5(1.2.2) MFRMA, *ﬁfiﬂﬂ?ﬁi(llﬁ)ﬁﬁﬁﬂjﬂ"ﬂiﬁ
BerE SO (1.2.1) 5 (1. 2.2) Br X B 9 56 R /Y 3R A1

by, b,
a a a
1 12 13
[ ] by by
Ay Ay Ay
by by,

B a, b, +a,b, +a;b;, a, b, +a,b,, +a;b;,
- [az,b“ +ayb, +ayby,  ay by, +ayby, +ayby,]
— e, ®ATAH
EX1.2.3 %A =[q], 5B=[b],, AEEEASBHRRAL -
/|\mxn%EF§-C=[cu]m”, R4

Cy =a.|bl, +a;2bz, e +aub.y = z axkbk] (¢=1,2,-,m;j=1,2,---,n),
=1

#je st Atk C = AB.
HANn NERER, ABNBEXNA" =A"A, M —UIERH L, JFHLE



§1.2 JEMEMEE 7

AZ =E.
HETT, W g(x) = ap +ax +ax’ + +ax"(a, #0) & x ) m KETR,
A A n BrHEEE, TRRAE
W(A) =a,E +a,A +a,A’ ++ +a, A"
Jg FEFE A m R Z T
RHIER, WE A =diag[k, by, k|5 n X AR, N
o (A) =aE +a,A +a,A*+ +a A"

1 k, i, .
1 k, i
=% t+a, + ta,
! k, b
Y (k) 7
B ¥ (ky)
p(k,)
.
B 1.2.4 &A:[l 2 3], B=|2| sRuil AB.
45 6 1

4 5 6 28]

& RE%S(I.ZJ%HAB:[I 2 3—2}[10

IR M1 2.4 iWEE AB HE L (AB A AR B, W EBATRA), (A
BA KA E L.
1
2
3

B 1.2.5 ®A=[1,2,3], B= , R4 AB F1 BA.

1 1 2 3
2}[1,2,3]:[2 4 6}.
3 36 9

Fie B 1.2.5 VEEARL [ AB, BA YA E L, HEIARLSRF AL
-2 4
_2]’

B MEN1.2.3MAB=[14], i BA =

2 4
B11.2.6 &A:[ B:[ 6], 5 AB, BA, A’, B,

-3
(AB)* 1 A’B’.



8 ¥—F ®HK

R OIKEN1.2.35
-2 4 2 4 16 -32

=[ 1 -2”-3 —6]=[ 8 16]’

2 —2 47 [0 0
[ 3 —6][ —2]: 0 0]’

-2 -2 4y [ 8 -16
A"[ 1 -2” 1 -2]_[-4 8]’

2 4 2 4 -8 -16

=3 —6”— —6]_[ ]

16 -3277 -16 -32
AB)? = ,
SO A AR
8 -1611 -8 -16 ~256 -512
-4 ” ] [ 256]

Fid f1.2.6 158, EﬂﬁAB'—ﬁBA [A] %Y @ABﬂBA KA, S
R B e v AN R AC B s PN IE R M BN T AE R, R 5 B A R A
WAL N(AB) #A'B’, LI MR A E TR RS

SR, FRATTRT LAIE B 4 R A 36 0 2 R 31z B (R AR v AT
#) .

(1) FkiaSmHE:. EA, ., =A,, , =A, E;

(2) FpsHH: (AB)C=A(BC);

(3) Fe:tmpisrficd: A(B+C) =AB+AC, (B+C)A=BA +CA;

(4) KRR ATA"=A""", (A")" =A™
XERATRIEAR G S/, HAMBIESLS.

R B A=(a,],., B=[b],,, C=[c,],., WHKEERLNEE, AB £

mxt FFE, BT (AB)C J& m xn HFE; [FH, A(BC) R mxn 5.
EEFIABIE ifTTERN

[ Z azby , Z auby, -, Z a:kbkl]’
k=1 k=1 k=
(AB)C 5 i 1158 jHI L E R

Z( Z“kbu)tlf = z zaxkbhcljv

= 4 =1 k=1

¥, A(BCOWE if7EjHcEN

s

A’B? =[



§1.2 4EEHEE 9

> > aubye, = Zza“,,, (i=12,+,m;j=1,2-n).

(=1 k=1 k=1 1=1
it (AB)C = A(BC). SE

1
F11.2.7 HA =[1,2,3], B=[2} SKERE(BA) .
3

R OIKAERERENES A EA
(BA)" =B(AB)"°A =14""(BA)

1 2 3 14" 2.14" 3.14"
=14"2 4 6 —{2 - 14" 414" 6 - 14”’}.
3609 3-14" 6-14"° 9.14"
=, EBFENERE

EX1.2.4 HmxnEBAGTAHTARFHGIPTIFH nxm 4R,

AR AHEBEER, iifFA”
1 2 —3] B:[ 0 1],C

B 1.2.8 é\A=[O o] s ] o 58 1

1
H
A" B'.C".

10

f# fl‘i%}(l.z.MﬂAr:E 2 -5
3

g [0 TN [t 2
' _[1 5]' '[2 3]'

5 B [A] BRUH A FE S,

Fig @128, HEFEA 5 ARFR, B

c'=cC.
EX1.2.5

A A RFREE B
B, XA S PR M 0 BT

MR E TN —FMEREZ R, EWE T AE
fTH9)

(1) ZkERM: (A")"=4;

(2) AJfnfE: (A+B)r=AT+Br;

(3) AHFett: (kA) ' =kA";

(4) FRFHE: (AB)' =B
TIER FE L, IKEEEENEN, EHIEHEZEEHE) ~(3).
BUESEH(4). @A =(a,]..,. B=[b]. . WC=AB=([c],.. Jtt

HAAmMxn4EME, 2A A, HFRA AIHRERKE, £A = -A

ZHALER (RBE R AR AT

TAT.



10 $—% %[

cy=ayby +aghy + tayb, = > agby, (i= 1,2, myj = 1,2, ,n).
k=1
FR, CHEIGENTER
G = Doagh,(j=1,2,,05i=1.2,,m),
k=1
X BT i FT b, by b, ], AT IR a, ey, 0, ], B BTAT 95 i 4T ) B
Z:bma,,r = Z";kbh =c,(j=1,2,,n5i =12, ,m).
k=1 k=)
R, R R A % 1 5 LI (AB) T =BTA”. i e
s HEF AR, MEEARNIREREA A, A, F
(AA,A _A)" =A'A! AJA]

#1.2.9 A= -5 6|, B= _; j,ﬁza@m(w)'ﬂ
T-5 11
RE— KREMREEMELHMAB=| -17 8 |, # (AB)" =
L 0 14
-5 —17 0
11 8 14]'
BiEZ KRB
ol -5 4 . 1 -2
A':[3 6 2]’8:[2 3]’
AR R P A A M T AR
o -5 -17 0
(AB)" =B'A =[ N ; 14].

B11.2.10 BIHEKEA =[a,,a,,,a, ] KR AA=1, EJgn B
Wi, B=E -2AA". if#]. B &xi#% %, H BB' =E.
ERR KR B = (E-24A")" =E" -2(AA")"' =E -2AA" =B, {4 B
RMFRER. #HAA=1, W
BB' =(E -2AA")(E -24A")
=E -2AA" -2AA" +4(AA") (AA")
=E -4AA" +4A(A"A)A"
=E -4AA" +4AA" =E. HiE5

&



§1.2 FEEHMEHE 11

T, R

EX1.2.6 #A=[a,], HAEE, Ao ki kls, 2A=(a],,, #A4
B A 8RR

(243 /-1 -5 12 /=1
51.2.11 %A = , SREE A
= 0 6+y/T L

R R B K E X 1.2.6 FI
% =3 J =1 =5 142 /=1

0 6-y1 o |

S UL, FE R L T R B R ) — Fh g 5. i2 B Bas BbE T, el RLE B (OB AR 2R
), RIS EE R TR (R EEEETITm) .

WA, B¥YRERME, FhE,

(1) A+B=A +B;

(2) kA =kA;

(3) AB=AB.

F. HTEHIE

EX1.2.7 ZA=[a, X nHHM, £ AW IALLGTEZ oAk

A=A-=

AR A W9, CME u(A) = Y a,.

13
I 3
Bl 1.2.12 iﬁA:[4 . 6],3: -1 2|, K%K AB Fl BA (3.
0 1
iR KM TR E LA
13 17 21
“1 10
AB:[ ],BA: 7 8 9
“1 28
4 5 6

MR E X 1.2.7 4, w(AB) =27, tr(BA) =27.

T HER R TR — s, B RA TR (s B2 A 1T
H)

(1) "ATmtE: w(A+B) =tr(A) +tr(B);

(2) AT kM. (kA) =ktr(A);

(3) ERMATHEM: w(AB) =tr(BA).

N



